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Claims 



What is claimed is: 




An optical isolation device for transmitting power and signals 
between a loo^l sodfce circuit and a remote isolated circuit, the optical isolation 
device comprising: 

a light ^ource for generating light; 
an optical channel having a first end on which the light impinges and a 
second end optically coupled to the first end; 
10 an opto-electrical detector adjacent the second end producing electrical 

power when impinged upoA by the light; 

an optical signal generator powered by the electrical power generated 
by the opto-electrical detectoAand coupled to a remote isolated circuit, the optical 
signal generator generating optical signals in response to input provided by the remote 
15 isolated circuit, the optical sigr\als impinging upon the second end of the optical 
channel; 

a opto-electrical kensor adjacent the first end of the optical channel 
generating electrical signals in response to the optical signals; and 

wherein the light apd optical signals are both propagated through the 
20 optical channel. 

2. The/apparati\s of\claim 1 wherein the optical channel includes a 
fiber optic filament. 

3. /The apparatus W claim 1 and further comprising a controller 
coupled to the light soLrce and/^tica^signaPgenef^ the generation of 

25 the light and optical sigrtate. 

4. The apparatus of fclaim 2 and further comprising a lens adjacent 
the second end of the optical channel, the^lens refracting both the optical signal and 
the light. 

5. The apparatus of cla\m 1 wherein the opto-electrical detector 
30 includes a photovoltaic cell. 

6. The apparatus of clairh 1 wherein the opto-electrical detector 
includes an array of photonic devices. 



8266-0197 



17 

7. I The apparatus of claim 6 wherein the photonic devices are 
photovoltaic cells.! 

8. \ The apparatus of claim 7 and further comprising a lens adjacent 
the second end of the optical channel, the lens refracting both the optical signal and 

5 the light. 

9. t^e apparatus of claim 3 wherein the controller induces the 
light source to generate light in pulses having an on time and an off time and induces 
the optical signal generator to generate optical signals during the off time of the light. 

10. The^apparatus of claim 9 and also comprising an electrical 
10 storage device electrically (Coupled to the opto-electrical detector. 

11. The apparatus of claim 1 wherein the intensity of the light 
source and the sensitivity of tl^e opto-electrical detector are sufficient to satisfy the 
power needs of the remote isolated circuit and optical signal generator. 

12. The apparatus of claim 1 wherein the light source generates 
15 light in a bandwidth centereji-^Homa'ftr^ the opto-electrical detector is 

sensitive in a bandwidth including thp4iW frequency, the optical signal generator 
generates optical signals in a bandv/idth cenfered-about^a second frequency, and the 
opto-electrical sensor i^s sensitiv0m^a band width including the second frequency. 

13. ^he ^pparatus\of claim 12 wherein the light source generates 
20 monochromatic light. 

14. The apparatus of^claim 13 wherein the opto-electrical sensor is 
not sensitive to the monochromatic light^ 

15. The apparatus of claim 12 wherein the opto-electrical sensor is 
not sensitive to light in the bandwidth cen\^red about the first frequency. 

25 16. The apparatus of claim 12 wherein the light source is a laser. 

17. The apparatus of claiip 16 wherein the laser is a semiconductor 

laser. 

18. The apparatus of claim\16 wherein the optical signal generator 
includes a light emitting diode. 

30 19. The apparatus of claim 1^ wherein the light source has a 

narrow bandwidth. 

An opto-electric device c6mprising 
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a first circuit including a first light source; 

a second circuit including a second light source and a photovoltaic cell 
configured to provide enec^ least a portion of the second circuit; and 

a fiber opric li)ne opticSty coupled to the first and second circuits, light 
from the first light sourie fefein^ transmittable to the photovoltaic cell over the fiber 
optic line, and light from the sec^ond light source being transmittable to the first circuit 
over the fiber optic line. 



21. 

periodically changei 
Hght source is receii 
state. 



rhe> 



Jevice of claim 20, w^herein the first light source 
betVe^nVn on^^te and an off state and light from the second 
ableJSVthe first circuit when the first light source is in the off 



22. V The device of claim 21, wherein light from the second light 
source provides feec^back to the first circuit regarding a condition in the second 
circuit. 

15 23. device of claim 21, wherein the second light source has an 

on state and an off state Jig^iHTi^i^ first circuit includes a detector configured to detect 
the state of the second/ligrti sou^&sON^en the first light source is in the off state. 

24. KThe c^ice of claim 20, wherein light from the first light source 
has a higher intensity than light from the second light source. 
20 25. The devicfe of claim 20, further comprising a storage device and 
the p hotovoltaic cell provides energy to the stora ge device. 

26. The device of claim 25, wherein the storage device comprises a 

battery. 

27. The device of claim 25, wherein the storage device comprises a 

25 capacitor. 



30 



28. The devi^^of claim 20, further comprising a lens positioned 
adjacent an end of the fiber oAticJIhft^so that light from the first Hght source passes 
through the lens prior to reachin g tl^e photovoltaic cell. 

29. The device of claim 28, wherein the lens is configured to 
disperse the light from the first light source. 

30. The device of claim 28, wherein the second light source is 
positioned to lie between the lens and the photovoltaic cell. 
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31. The device of claim 20, wherein the fiber optic line includes a 
single fiber optic strand. 

32. \ The device of claim 20, wherein the fiber optic line includes 
plural fiber optic strancft 

An dpto-electric device, comprising: 
a first circuit iilSnK^g a first light source; 

a second circuit inc;lu^n^^ light source and a photovoltaic cell 

configured to provide energy to ati^st a portion of the second circuit; and 

a first optical channel optically coupled to the first and second circuits, 
light from the first light source being tr^smittable to the photovoltaic cell over the 
optical channel. \_ 



34. The iaSVice of claim 33, wherein the first light source 
periodically changes betweens^nyoh^sfate and an off state and light from the second 
light source is receivable \by thk first circuit when the first light source is in the off 



state. 



35. The device of^^irn34, wherein light from the second light 
source provides feedback to the fir|t cj^cuit regarding a condition in the second 
circuit. 



36. The devi^eof claim 34, wherein the second light source has an 
on state and an off state and the f^sReixclait includes a detector configured to detect 
the state of the second light sou^cp^hen the first light source is in the off state. 



37. The device of claim 33, wherein the second circuit further 
comprises a storage device, and the photovoltaic cell provides energy to the storage 
device. 

38. The device of claim 37, wherein the storage device comprises a 

battery. 

39. The device of claim 37, wherein the storage device comprises a 

capacitor. 

40. The device of claim 33, further comprising a lens positioned 
adjacent an end of the first optical channel so that light from the first light source 
passes through the lens prior to reaching the photovoltaic cell. 
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41. The device of claim 40, wherein the lens is configured to 
disperse the light from the first light source. 



42v The device of claim 40, wherein the second light source is 
positioned to He between the lens and the photovoltaic cell. 

43. \ The device of claim 33, wherein the first optical channel 
includes a single fibenoptic strand. 



44. 

includes plural fiber o 



The device of claim 33, wherein the first optical channel 
)iic strands. 

45. The device of claim 33, further including a second optical 
channel optically couplea to the first and second circuits, light from the second light 
source being transmittable over the second optical channel. 

46. TheVlevice of claim 45, wherein light from the second light 
source provides feedback to^ the first circuit regarding a condition in the second 
circuit. 

47. The device of claim 46, wherein the second circuit further 
comprises a storage dGv\p€, arf^^Q^photovoltaic cell provides energy to the storage 
device, 

48. / The deviqp o^laim^TTwherein the storage device comprises a 

battery. 

49. The device ^f claim 47, wherein the storage device comprises a 

capacitor. 

50. The device of dimm 45, further comprising a lens positioned 
adjacent an end of the first optical chamel so that light from the first light source 
passes through the lens prior to reachingNhe photovoltaic cell. 

51. The device of claim^O, wherein the lens is configured to 
disperse the light from the first light source. 



comprises: 



cell; and 



52. The device of claim 33, wherein the first optical channel 

a first region optically coupling the first light source to the photovoltaic 

a second region optically coupling the second light source to the first 



circuit. 
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53. The devibfi^of claim 52, further comprising an isolation layer 
interposed between the first aridju^cond regions, the isolation layer preventing optical 
communication between the first and second regions. 

54. The device of claim 53, wherein the isolation layer is an 
optically non-transparent material. 

55. Th6. device of claim 53, wherein the isolation layer has an 
impedance mismatch with thg_first and second regions whereby optical 
communication between tKe fif^t and second regions is prevented. 

56. Thfe devi^eVf^claim_^3^-wherein light from the second light 

:ircuit regarding a condition in the second 

circuit. 

57. The device of clairn^6, wherein the second circuit further 
comprises a storage device, and the photovoltaic cell provides energy to the storage 
device. 



The 
/ 

source provides feedbacl 



battery. 



capacitor. 



58. 



59. 



The devi 



The de 




aim 57, wherein the storage device comprises a 



im 57, wherein the storage device comprises a 



6P; t A method of electrically isolating a remote circuit from a 
source circuiy^the method comprising the steps of: 

generating a first light signal in the source circuit; 
optically coupling the first light signal to the source circuit so that the 
remote circuit receives the first light signal from the source circuit; 

generating powfer in the remote circuit from the first light signal 
received by the remote circuit; 



powering the remote cir^ 



^y the generated power; 
ilS-c Lthe^ remote circuit; and 



generatmg a se 

optically couplin^the ^econd light signal to the source circuit so that 
the source circuit receives the second light signal from the remote circuit. 

61. The method of clarori 60, wherein power is generated by the 
first light signal impinging a photovoltaic c'fell in the remote circuit. 
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^ ..S^ The method of claiVi^^Ofwherein the first and second light 
signals are optically coupled over a single optical cljgnnel. 

^ ^^^^ The method of claim^^2<'further comprising the step of 
communicating the first light signal and the second light signal in a half-duple2Liiiode. 



64. The method of claim 63, wherein the step of communication 
the first and second lighU^gnals in half-duplex mode comprises the steps of: 

communicmn^stbe first light signal according to a duty cycle having 
an on state and an off slateylmd 

communicatin^the second light signal during the off state of the duty 
cycle. 



2.S^ ^^A^' method of claim^^2C further comprising the step of 

communicating the first light signal and second light signal in full-duplex mode. 



66. \ The method of daiin fiSTwfierein the step of communicafing 
the first and second light signals in full-duplex mode comprises the steps of: 

selectimg a first frequency for the first light source; 
selecting a second frequency for the second light source, the second 
frequency not equal to tra^^fifst^^quency; 

selectirifg a. photovokaic cell responsive to the first frequency; and 
selec/ing anV»pto-^eleOTical sensor responsive to the second frequency. 

67. I The mftmod of claiTrr60rwherein the first light signal is 
communicated overv^^fii^t^tical channel and the second light signal is 
communicated over a second optical channel. 

68. The methoAof claim 67, wherein the first and second light 
signals are communicated in a fuU-Muplex mode. 

69. The method or claim 68, further comprising the step of 
optically shielding the first and secona optical channels whereby optical 
communication between the first and second optical channels is prevented. 



